, 45±1 0 C). Important thermodynamic parameters namely, change in Gibb's free energy (DG 0 ), change in enthalpy (DH 0 ) and change in entropy (DS 0 ) and stability constant have been determined potentiometrically at ionic strength of 0.1 M (KNO 3 ). keywords: Ethylenediaamine-N,N,N1,N1-tetraacetic acid , Schiff base complexes, Transition metals, Formation constant.
INTROdUCTION
The binary complexes of transition metal ions with carboxylic acids (Vickery,1957; Dutta and Suri,1957; Dubovenko and Babko, 1957; Galles and Nacollas,1956 and Peacock and James,1951) such as oxalic, malonic, succinic, phthalic, maleic, citraconic, malic and tartaric acids have been thoroughly investigated. Gentile et al., (1962) have reported binary complexes of rare earths with a number of carboxylic acids and their derivatives. IR and X-ray investigations of the binary complexes of transition metals with carboxylic acids have also been reported by Brezina (1963) and Romov et al., (1966) .
Ternary complexes of transition metals with several multidentate ligands and a number of bidentate ligands have been studied potentiometrically by Sharma and Tandon (1973) .
A survey of literature, however, revealed that insignificant amount of work has been carried out on the ternary complexes of transition metals. It was, therefore, considered of interest to carryout detailed potentiometric investigations on the systems: The pH-metric titration technique as described earlier, has been applied for the determination of the stability constants at three different temperatures viz. (15±1  o , 25±1  o and  35±1 o C) using ionic strength of 0.1M KNO 3 . The results of pH-metric studies of Co(II), Ni(II), Cu(II) and Zn(II) ternary species of above mentioned ligands have been presented in this chapter.
The respective pH-titration curves at different temperature were similar in their nature and, therefore, the titration curves only at one temperature (25 o C) have been presented for discussions and others at (15 o 
EXPERIMENTAL
All chemical used were G.R. Grade. Following solutions were prepared in freshly prepared double-distilled CO 2 -free water and purified ethanol 14 . ethylenediaamine-N,N,N1,N1-tetraacetic acid and melonic acid were used after checking their purity by elemental analysis and spectral measurements. pH was measured on the a Systronics m-361 pH system using a special glass electode and a SCE. Analytical concentration of hydrogen ion were corrected for the use of mixed solvent. Ionic product of water and activity coefficient of hydrogen ion under the experimental condition were obtained from literature [15] [16] [17] [18] . Ionic strength was maintained at 0.1 M by adding required amounts of KNO 3 . Stability constant of the mixed ligand complexes were determined by pH-metric titrations at 15±1
The following sets were titrated against (0.1M) kOH solution. Another inflection at m≈4 on these curves, may, however, be ascribed to the disproportionation of the initially formed 1:1, complex in to 1:3, M(II)-MLA soluble species (R.C. Sharma et al., 1975) , and to the simultaneous precipitation of the remaining metal as metal hydroxide in higher buffer region. 3 (where H 2 O = MLA; M(II) = Co(II), Ni(II), Cu(II) and Zn(II).
Ternary System
Curve f (Figs.1-4 Curve a (Figs. 1-4) representing the pH-metric titration of metal nitrates. Curves crepresents the pH-metric titration of the free dicarboxylic acid CCA (Figs. 1-4) and curve e for 1:1, M(II)-CCA system (Figs. 1-4) attribute the pH-metric titration of 1:1, M(II)-CCA system.
Absence of any inflection on the curve b (Figs. 1-4) showing the titration of tripotassium cyclohexanediamine-N,N,N',N'-tetraacetate indicates the non-labile nature of the remaining carboxylic proton, which may be ascribed to its attachment to one of the tertiary nitrogen atoms (Sharma and Tandon, 1973). Curve d (Figs. 1-4) corresponds to the potentiometric titration of equimolar 1:1, mixture of metal nitrate and tripotassium salt of CDTA. An extensive lowering in the initial pH and a well-defined inflection at m=1 may be attributed to the formation of a soluble 1:1, M(II)-CDTA species. 
